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Abstract 
This thesis summarizes three papers (Look into my eyes! Exploring the effect of 
addressing in educational videos; Ageism – Age coherence within learning material fosters 
learning and Mood-affect congruency. Exploring the relation between learners’ mood and the 
affective charge of educational videos) published in peer-reviewed journals (Computers in 
Human Behavior, Computers & Education and Learning and Instruction). This thesis will 
provide the theoretical background in terms of educational videos, emotional design, and social 
cues in multimedia learning. The most important basic theories and design principles will be 
outlined. Social and affective mechanics will be discussed, and their influence on cognitive, 
affective, and social processes will be broken down. Based on the discussed literature, research 
gaps will be identified and the resulting experimental methodology and operationalization of 
social and affective cues within video settings will be described. Furthermore, the results of the 
studies will be outlined and interpreted. The social-psychological perspective and the role of 
social entities in instructional videos have rarely been investigated to date; therefore, this thesis 
adds value to the field of multimedia learning and media psychology. Since several 
psychological mechanisms were investigated, theory-based, theoretical, and practical 
implications, as well as limitations and future directions, will be outlined and discussed.
1 
 
Introduction 
Since the beginning of the 21st century, easier access to fast internet and a decrease in 
technical barriers have made the production, processing, and distribution of videos possible for 
nearly everyone. In addition to entertainment videos, instructional videos have gained 
popularity as well and are increasingly used to supplement and replace classical classroom 
education. In particular, massive open online course (MOOCs) are traditionally video-based. 
These platforms for computer-mediated online education attract more than two million learners 
from more than 200 countries each year (Coursera; Waldrop, 2013). In addition, over 5.8 
million students participated in at least one online course during their university education 
(Allen, Seaman, Poulin, & Straut, 2016). Video platforms like YouTube offer a wide range of 
videos with an instructional purpose including web lectures (Chen & Wu, 2015), knowledge 
clips (Day, 2008), and demonstration videos (Van der Meij & Van der Meij, 2013) which can 
be accessed by a wide range of potential viewers. The popularity of these types of instructional 
videos raises the question of how instructional videos should be designed in order to foster 
learning processes.  
Even though the film medium has a long research tradition (e.g., Horton & Wohl, 1956) 
and the influence of various video elements on recipients has been investigated thoroughly 
(e.g., Coyne, Padilla-Walker, Holmgren, Davis, Collier, Memmott-Elison & Hawkins, 2018), 
the effective design of audiovisual instruction, especially novel elements of instructional design 
which have become affordable, has received little attention from researchers (Kizilcec, 
Bailesnson, & Gomez, 2015). By exploring the effects of an explicit design feature, social 
entities in instructional videos, on learning processes, this thesis contributes to an ongoing 
discussion of video-based learning and provides design recommendations for audio-visual 
instruction. The synopsis will summarize three research papers published in peer-reviewed 
journals. The theoretical background and the research methodology of the individual 
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experiments will be outlined. Furthermore, a summary of the quantitative analysis methods and 
results will be provided and discussed in order to highlight their scientific value and to integrate 
the results of the experiments into the current research landscape. 
First, the goals and frame for the research will be defined. Current research regarding 
social entities in learning environments, especially instructional videos, will be outlined. Since 
the included experiments are strongly theory-driven, fundamental theories regarding learning 
with multimedia will be described. Next, selected theories regarding the relevant design 
features of social entities will be discussed, and a short overview of the included studies will 
be presented. The published articles will be presented in the original journal layouts followed 
by a discussion in which the results of the three studies will be combined and interpreted. 
Finally, major theoretical and practical implications will be outlined, and limitations and future 
directions for research in the field will be discussed. 
  
3 
 
Social Entities in Learning Environments 
The appearance of social entities can vary across different multimedia learning 
environments. In student textbooks, social entities are implemented in order to exchange 
information or stimulate social identification. For example, English textbooks for secondary 
students in Germany contain characters that appear repeatedly throughout the book in order to 
help students with difficult vocabulary or grammar issues. These characters are shown as 
pictures and are given names so students can remember them (see Figure 1). While the 
characters are not an explicit instructor, they are interwoven with the learning material in order 
to strengthen social responses (e.g., Gunawardena, 1995). Furthermore, real-world contexts 
increase student engagement (Alexander & Jetton, 1996), highlight personal relevance 
(Walkington, 2013), and can decrease anxiety (Martinez, 1987). 
 
Figure 1. English G 2000 I,3; Cornelsen Verlag, Berlin, 1997 (2002), page 48. 
 
In addition to static media such as textbooks, dynamic videos include social entities as 
well. Many instructional environments include a visual instructor. Even if the material does not 
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contain an explicit instructor, an additional component with a visual social entity is frequently 
included (see Figure 2).  
 
Figure 2. Left: MOOC with integrated lecturer (retrieved from Marcus, 2013); right: MOOC 
with additional lecturer (Hernandez, Gütl, & Chang, 2013; retrieved from Shehadeh & Guetl,  
2016). 
 
Therefore, social entities have different relevant learning tasks. In instructional videos, 
the social entity is often an explicit instructor who provides information aurally (e.g., 
Hoogerheide, van Wermeskerken, Loyens, & van Gog, 2016). Most instructional videos use 
real people, but fictional characters like cartoons are used as well, especially when teaching 
children (e.g., Lauricella, Gola, & Calvert, 2011). Since faces attract a significant amount of 
attention (Yee, Bailenson, & Rickertsen, 2007) since the viewer’s gaze is automatically drawn 
to human or human-like faces (e.g., Beattie, Webster, & Ross, 2010). Other possible roles of 
social entities in learning environments are demonstrating, coaching, and testing (Schroeder & 
Gotch, 2015). In interactive learning environments, social entities can demonstrate tasks, 
provide individualized feedback or assistance, and act as administrators in order to test learners. 
Social entities in these interactive learning environments are defined as pedagogical agents. 
Pedagogical agent is a broad term used to classify virtual characters which are implemented in 
learning environments in order to facilitate learning (e.g., Lin, Arkinson, Christopherson, 
Joseph, & Harrison, 2013) and respond to learners’ questions and problems (Veletsianos, 
Miller, & Doering, 2009). Pedagogical agents are not primarily real people. Fictional 
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characters, comic figures, and human-like anime figures are common as well (see Figure 3). 
Pedagogical agents can foster learning outcomes as well as motivational variables, but the 
results are currently inconsistent (Heidig & Clarebout, 2011; Schroeder, Adesope, & Gilbert, 
2013). 
 
Figure 3. Different pedagogical agents (Dinçer & Doğanay, 2017). 
 
Besides persons or agents, social entities are integrated into learning environments so 
that only relevant body parts are visible (see Figure 4). Especially in demonstration videos, 
hands or arms are visible to provide a more realistic context and show concrete movements to 
enhance understanding and teach new skills (e.g., Van Gog, Vereer, & Vereer, 2014). The 
appearance and behavior of social entities is also important for instructional material. For 
example, lecturers in instructional videos vary in terms of clothing, age, gender, and other 
visible features. Therefore, learning-relevant factors of social entities, such as the perceived 
similarity of the lecturer to the learner (Montoya & Horton, 2013) or perceived expertise of the 
lecturer (e.g., Simon, Ditrichs, & Speckhart, 1975), vary across instructional media.  
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Figure 4. Instructional video with visible hands in first-person perspective (Fiorella, van Gog, 
Hoogerheide, & Mayer, 2017). 
 
The behavior of social entities is also crucial for learning success. For example, 
lecturers or pedagogical agents may gesture differently. Social entities can interact with 
learning material (see Figure 5) through signaling gestures which help the learners to connect 
different information (Wang, Li, Mayer, & Liu, 2018). On the other hand, behavior and 
gestures unrelated to learning can distract learners from relevant information (Clark & Choi, 
2005).  
 
Figure 5. Gesturing of pedagogical agents (Wang, Li, Mayer, & Liu, 2018). 
 
In addition to gesturing styles, lecturers have a different articulation styles, speech rates, 
and general appearances. All of these variables influence learning processes and should be 
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considered when designing instructional material (Beege, Schneider, Nebel, Schlemmel, 
Weidenmüller, & Rey, in prep; Beege, Schneider, Nebel, & Rey, submitted). 
In summary, social entities are implemented in a wide range of instructional materials. 
These entities serve to transfer and support knowledge and provide social identification in 
static, dynamic, and interactive learning environments. Additionally, instructors and 
pedagogical agents differ in terms of task, appearance, and behavior. It is clear that research 
regarding social entities in instructional videos has a high practical relevance. Since designing 
an instructor, filming instructional videos or programming, and designing pedagogical agents 
increase production cost, design recommendations should be specified. The influence of social 
processes on learning processes and other cognitive, affective, and motivational process 
variables, as well as boundary conditions of learning with and from social entities, will be 
outlined within this synopsis and the three included papers. 
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Theoretical Foundation 
Social Agency Theory and the CASA Paradigm 
Teachers who act as instructors or supporters are common in classical classroom 
learning environments. The presence of a real social entity triggers social communication 
processes, attention, evaluation processes, and learning-relevant behavior since learners know 
teachers can react to their behavior and learning can be designed interactively. In contrast, 
when learners are watching instructional videos, learners are aware that they have entered a 
non-reciprocal reception situation (Hartmann, Schramm, & Klimmt, 2004a). This raises the 
question of how learners are influenced by social cues and entities in computer or video-
mediated learning environments. One answer is provided by the social agency theory (Mayer, 
Sobko, & Mautone, 2003) and the Computers-Are-Social-Actors Paradigm (CASA; Nass, 
Steuer, & Tauber, 1994). According to the social agency theory, computer or video-based 
instructions are primarily interpreted as a social event (Moreno & Mayer, 2000; Reeves & 
Nass, 1996). Social cues in a multimedia environment (e.g., eye contact, voice, gestures) prime 
a social activation schema, which triggers processes of human-to-human communication 
(cooperation principle; Grice, 1975). According to Mayer (2001), deep cognitive processes like 
selecting, organizing, and integrating relevant information into a coherent mental model are 
enhanced because learners not only interpret computer-mediated instructions as pieces of 
information but also as a situation involving social communication. This is due to the fact that 
processes of social perception are highly automatic (Kanning, 1999); even simple social cues 
lead to social categorization, regardless of whether an actual person is part of the learning 
environment or the person is computer-mediated (Biocca & Harms, 2002). 
Overall, the CASA paradigm supports the theoretical implications of the social agency 
theory. A human-computer interaction (and relationship) is primarily social. Social responses 
to computers are commonplace, unavoidable, and easy to generate (Lee & Nass, 2003). Simple 
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cues such as human-like voices or personification (through direct addressing and eye contact) 
within a multimedia environment create the sense of a social presence (awareness of another 
social entity during a communication process; Lee & Nass, 2003) and lead to a social response. 
Cues of humanness encourage individuals to apply social rules and promote cognitive 
processes (Nass & Moon, 2000). 
In summary, the cognitive, affective, and behavioral repertoire of human-computer 
interaction is compellingly similar to human-human interaction (e.g., Perse & Rubin, 1989). 
Social entities in instructional videos activate similar interaction patterns as social entities in 
real-life learning environments and influence the cognitive, affective, and motivational 
variables of potential learners; therefore, the design and the behavior of these entities should 
be topic of thorough research in order to optimize instructional videos. 
Learning with Multimedia 
As a basis for investigating the effects of social entities on learning processes, five 
fundamental theories will be described. One of the most significant influences in research 
regarding multimedia learning is the widely acknowledged cognitive load theory (CLT; 
Sweller, 1994; Sweller, Ayres, & Kalyuga, 2011; Kalyuga & Singh, 2016). The theory 
distinguishes between a long-term memory and working memory. The long-term memory has 
an unlimited capacity (Sweller, Ayres, & Kalyuga, 2011), and all information is permanently 
stored in the long-term memory, organized into schemas (Paas & Ayres, 2014). Schemas are 
cognitive structures which provide generalized knowledge and determine cognitive processes 
(Paas & Van Merriënboer, 1994). Learning is defined as generating new schemas or the 
modification of pre-existing schemas in the long-term memory (Paas, & Sweller, 2014). 
Schema construction implies that new information has to be processed within the working 
memory consciously and permanently (Kalyuga & Singh, 2016). In contrast to the long-term 
memory, the capacity of the working memory is very limited in regard to time and the amount 
10 
 
of information which can be processed (Cowan, 2001). According to Sweller (2011), the 
working memory has a limit of two to three novel elements and a time limit of 20 seconds. The 
load on the learner’s working memory which is induced while generating or modifying 
schemas is defined as the multidimensional construct of a cognitive load (Paas & Van 
Merriënboer, 1994). According to current literature concerning the CLT (e.g., Kalyuga & 
Singh, 2016), two types of cognitive loads are distinguished. The first major type is the intrinsic 
(productive) load which is the unavoidable load necessary for accomplishing a specific goal 
(Kalyuga & Plass, 2017). The load arises from cognitive processing of learning-relevant 
information and is dependent on the prior knowledge of the learner as well as on the element-
interactivity (Sweller, Ayres, & Kalyuga, 2011). The second major type is the extraneous 
(unproductive) load which is not directly relevant to achieving a learning goal (Kalyuga & 
Plass, 2017). The load arises from cognitive processing of irrelevant information due to 
suboptimal instructional design (Mayer & Moreno, 2010). A typical source of irrelevant 
information is redundant information (information already provided in a different format; 
Kalyuga & Plass, 2017). These cognitive load facets are part of an ongoing discussion in the 
field of research. Additional cognitive load facets, such as germane load (Sweller, Van 
Merriënboer, & Paas, 1998) or metacognitive load (Valcke, 2002) were postulated, but these 
facets are not mandatory in current approaches (Kalyuga & Plass, 2017). The combined loads 
determine the overall load (Sweller, Ayres, & Kalyuga, 2011) which varies during learning 
(Paas, Tuovinen, Tabbers, & Van Gerven, 2003). Dependent on the current design and 
complexity of the learning material, the overall load can be low, but a cognitive overload can 
occur temporarily as well (see Figure 6). The CLT postulates that cognitive overload should be 
prevented since the construction of schemas gets disturbed (Sweller, Ayres, & Kalyuga, 2011). 
Therefore, especially under circumstances with a high intrinsic load, extraneous load should 
be minimized as much as possible through optimized instructional design (Sweller, 1994). The 
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CLT is a purely cognitive approach for learning with multimedia. Social entities in instructional 
videos must be viewed critically according to this frame theory. Social entities are additional 
visual materials which must be processed but are not necessary for understanding the basic 
learning material. Therefore, social cues can be viewed as extraneous material which induces 
unnecessary cognitive load and can lead to cognitive overload (Sweller, Ayres, & Kalyuga, 
2011). 
 
Figure 6. Cognitive Load during learning with two separate learning tasks (Paas, Tuovinen, 
Tabbers, & Van Gerven, 2003). 
 
Similar implications can be derived from the cognitive theory of multimedia learning 
(CTML; Mayer, 2014a) which is associated with Baddeley's model of working memory 
(Baddeley, 1992; 1999). The CTML is based on three assumptions. First, the human perception 
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during learning includes multiple channels of processing. Based on the dual-coding theory 
(Clark & Paivio, 1991), the human information processing system contains two channels 
(visual/pictorial and auditory/verbal). Second, each channel has a limited capacity for 
information processing. Third, learners have to actively process relevant information in the 
learning environment. This includes attention allocation, organization, selection, and the 
integration of information (Mayer, 2014a). Furthermore, three memory stores are hypothesized 
to process information: sensory memory, working memory, and long-term memory (see Figure 
7). At first, learners have to pay attention in order to select relevant visual or auditory 
information from the sensory memory. This information is further organized to build 
independent pictorial and verbal mental representations and models in the working memory. 
Finally, the verbal and pictorial model, as well as the prior knowledge of the learner, are 
integrated in order to construct a coherent model of the learning material (Mayer, 2014a). 
 
Figure 7. Cognitive Theory of Multimedia Learning (Mayer, 2003). 
 
 In line with the CLT, the CTML is a purely cognitive approach. The implementation of 
social entities in instructional videos cannot be recommended generally. People or fictional 
characters are additional visual cues which must be processed in the visual channel within the 
working memory. Additional entities can overload the visual channel, especially in 
instructional videos with extensive visual information; therefore, the construction of a complete 
pictorial model would be inhibited (Mayer, 2014a). However, it is difficult to provide design 
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recommendations for social entities in learning environments if only classical cognitive 
learning theories are considered, since CLT and CTML do not include affective, motivational, 
metacognitive, and social factors. Thus, further theories are used to explain and interpret the 
effects of social cues in multimedia learning.  
An extension to the classical CTML is the cognitive-affective theory of learning with 
media (CATLM; e.g., Moreno & Mayer, 2007). In addition to the CTML, the authors postulate 
that motivational, affective, and metacognitive factors mediate learning processes by 
influencing cognitive engagement and the provision of cognitive resources (see Figure 8). 
According to Mayer and Moreno (2007), cognitive resources are only spent on actively 
processing if learners are motivated. Furthermore, individual differences (i.e. prior knowledge) 
are important to consider when learning with multimedia.  
 
Figure 8. Cognitive-Affective Theory of Learning with Media (Moreno, 2006). 
 
In the latest iteration, social processes are explicitly included in the theory. According to the 
cognitive-affective-social theory of learning with media (CASTLM; Schneider, Beege, Nebel, 
& Rey, 2018b), social cues do not have to impact learning processes negatively. In line with 
the augmented cognitive load theory (aCLT; Huk & Ludwigs, 2009), available cognitive 
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resources are not automatically used to deal with schema construction. Instead affective, 
motivational, and social processes activate and provide resources which can be used for 
productive processing. According to CASTLM and aCLT, social entities in instructional videos 
can foster learning. Due to processes of social identification, social communication, and 
affective and motivational stimulation, social entities can have a positive effect on cognitive 
activation, resource allocation, and learning.  
This is further supported by recent frameworks regarding affective influences in 
multimedia learning. The Integrated Cognitive Affective Model of Learning with Multimedia 
(ICALM; Plass & Kaplan, 2016) postulates a solid connection between emotions and cognition 
(see Figure 9). In addition to classical frameworks (e.g. CLT), emotional experiences during 
learning influence the learner's ability to self-regulate. Cognitive overload should not only be 
avoided, but the affective stimulation within an educational video should also be considered, 
since mental models have cognitive as well as affective components. 
 
Figure 9. Integrated Cognitive Affective Model of Learning with Multimedia (Plass & Kaplan, 
2016). 
 
It should be clarified that these theories are rather unspecific and can only be used as a 
framework for this thesis. The aim of the current research is to specify how social entities 
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influence learning performance and which concrete design recommendations can be postulated 
for instructional videos. Therefore, experiments were designed and differentiated 
measurements were implemented to gather process variables in order to determine how social 
cues affect learners in multimedia learning environments. 
Parasocial Interaction 
A more concrete framework which can be used in order to determine how social entities 
influence learners during video reception is the theory of parasocial interaction (PSI; Hartmann, 
Schramm, & Klimmt, 2004b; Horton & Wohl, 1956). PSI is an ongoing process during media 
consumption and is described as the conversational give and take between a persona (i.e. the 
social entity) and a recipient; this has multiple influences on recipients and, therefore, potential 
learners (Horton & Wohl, 1956; Tsay-Vogel & Schwartz, 2014). In contrast to human-to-
human interaction processes, only one social entity (the learner) is physically present. The 
persona is presented medially. Therefore, the persona is a subject of the cognitive attention of 
the learner, but the return channel does not exist (Gleich, 1997; Hartmann et al., 2004b). Thus, 
the interaction is asymmetrical, since the persona acts independently from the cognitions, 
emotions, and behavior of the learner (see Figure 10). In contrast, the learner is influenced by 
the social entity (Hartmann et al., 2004b).  
 
Figure 10. The process of a Parasocial Interaction (Hartmann et al., 2004a) 
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A prominent theory of how social entities influence potential learners is the Two-Level 
Model of Parasocial Interaction (see Figure 11) (Hartmann et al., 2004b). According to the 
authors, PSI is a multidimensional construct which is dynamically influenced by characteristics 
of the personae and recipients. PSI is an inevitable process which is, in line with the social 
agency theory and CASA, based on evolutionary social recognition and categorization 
processes. 
 
Figure 11. Two-Level Model of Parasocial Interaction (Schramm & Knoll, 2015) 
 
As Figure 11 shows, personal characteristics of the recipient (Schramm & Wirth, 2010), 
as well as characteristics of the persona (Cummins & Cui, 2014) determine the strength of 
parasocial processes. If the recipient is not motivated to deal with the media content, or if the 
social entity is not addressing the recipient or is presented in the background, PSI is rather weak 
(low-level PSI); otherwise, parasocial processes are strong (high-level-PSI). Like social 
interaction, PSI is defined as a process with different facets (Hartmann et al., 2004b). First, 
there are perceptive-cognitive processes which refer to attention towards the persona, logical 
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understanding of the behavior of the persona, evaluation of the persona, linking the persona to 
the learner’s prior knowledge, anticipation of future behavior of the persona, and the relation 
between the persona and the learner. The second facet refers to affective states such as 
sympathy, antipathy, empathy, and counter-empathy towards the persona. The third facet 
comprises behavioral intentions and observable behavior towards the persona. This model 
postulates that, dependent on characteristics of the personae and the recipient, the appearance 
and strength of these facets vary during media consumption. Parasocial interaction leads to the 
construction of a parasocial relationship. Since only processes occurring during media 
consumption (and therefore, learning) are relevant for this thesis and PSI and a parasocial 
relationship are considered as separate constructs in recent approaches (Dibble, Hartmann, & 
Rosaen, 2015), parasocial relationships will not be described further. 
Numerous studies investigate parasocial influences on recipients (e.g., Giles, 2002; 
Klimmt, Hartmann & Schramm, 2006). Current research primarily investigates the influence 
of PSI on media engagement or media enjoyment (e.g., Hu, 2016; Ramasubramanian & 
Kornfield, 2012; Rasmussen, 2018; Tsay-Vogel & Schwartz, 2014), but does not consider how 
PSI can influence learning processes and outcomes. Especially, the cognitive facet of PSI is 
significant here. Enhanced PSI is associated with increased attention and evaluation processes. 
In audiovisual lecture-based learning media, attention towards aural information and 
evaluation of the lecture is crucial for learning success. Due to design features of the social 
entity within the video (e.g., addressing, obtrusiveness, or other physical characteristics; 
Hartmann et al., 2004b), parasocial processes and learning engagement can be influenced. 
Additionally, the affective facet might also influence learning processes. Brownlow (2014; 
2015) pointed out that sympathy towards the persona acts as a catalyst for behavioral change. 
Positive emotional evaluation of the learning material such as sympathy for a lecturer in an 
instructional video directs the attention towards the learning material, using more cognitive 
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resources to process relevant information (Huk & Ludwigs, 2009). Creative thinking is 
enhanced in emotionally positive learning environments in contrast to negative learning 
environments; therefore, learning might be fostered (Nadler, Rabi, & Minda, 2010). 
Furthermore, emotions are strongly connected to motivational variables (Heidig et al., 2015). 
A positive emotional charge of a learning environment leads to increased intrinsic motivation, 
which might enhance learning outcomes. The current thesis aims to investigate how parasocial 
processes can be manipulated and used purposefully in order to foster learning processes. 
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Parasocial Learning 
Two theoretical and practical implications can be derived from the aforementioned 
theories. According to classical cognitive load approaches, the implementations of social 
entities and specific behaviors of personae (i.e., gestures) distract learners from the original 
learning content (Sweller, Ayres, & Kalyuga, 2011). Social entities are an extraneous visual 
material, so social cues should be used as sparingly as possible (Fiorella & Mayer, 2018; 
Schroeder and Adesope 2014). According to other frameworks (e.g., CASTLM; low-level 
Model of PSI), social processes can activate and provide resources since available resources 
are not automatically used for schema construction. Social cues prime social identification 
schemas and personae can have a positive effect on cognitive activation, attention, evaluation, 
and resource allocation (Schneider et al., 2018b). In this section, design principles and current 
research regarding both perspectives will be thoroughly discussed.  
In terms of the cognitive perspective, one of the most prominent theoretical foundations 
is the image principle (Mayer & DaPra, 2012). According to Mayer (2005, p.209), “people do 
not necessarily learn more deeply from a multimedia lesson when the speaker’s image is added 
to the screen.” Furthermore, images or videos from social entities causes distractions that 
detract from social benefits (Mayer, 2014b; Wilson, Martinez, Mills, D'Mello, Smilek, & 
Risko, 2018). A recent study has shown that visible personae distract the gaze of the learner 
from other important visual material (Stull, Fiorella, & Mayer, 2018). Schema construction is 
disrupted since the visual channel is overloaded due to the additional visual entity (CTML; 
Mayer, 2014a). Thus, a social presence should only be implemented via aural information (i.e., 
human voices) and not visual information (presence principle; Mayer, Dow, & Mayer, 2003). 
Social cues like gestures or facial expressions of personae are also a hindrance to learning. 
These results agree with the seductive detail effect (e.g., Harp & Mayer, 1998; Ginns, Martin, 
& Marsh 2013). The implementation of additional information which is interesting but 
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irrelevant for the actual learning task (seductive details) hinders learning. According to Rey 
(2012), seductive details inhibit learning processes since additional information uses up 
cognitive resources and distracts from the actual content. Additionally, seductive details 
activate irrelevant schemas which disorganize the learning content, and seductive details can 
break the congruence within the learning material (Rey, 2012). 
In terms of parasocial theories and the CASTLM, the prominent psychological effects 
are the persona principle (Lester, Converse, Kahler, Barlow, Stone, & Bhogal, 1997) and the 
persona agent effect (Moreno, Mayer, Spires, & Lester, 2001). According to the author's 
principles, the presence of a social entity has positive effects on various process variables 
during learning. Social entities, like instructors or pedagogical agents, have positive effects on 
learners’ perception of their learning experience (Lester, et al., 1997). Furthermore, learners 
are more motivated and interested when personae are implemented in a multimedia learning 
environment (Moreno et al., 2001), and learners reported an enhanced engagement in the 
learning task (Guo, Kim & Rubin, 2014). Previous studies have shown that simple social cues 
can enhance the motivation to learn, the attitude towards learning (Tung & Deng, 2006), and 
the academic success of students (Dinçer & Doğanay, 2017). Even simple anthropomorphic 
cues such as the implementation of smiley faces prime social schemas and lead to enhanced 
learning outcomes (Schneider et al., 2018a), which can be explained by the personalization and 
embodiment principle. According to the personalization principle, learning is fostered when 
the learner is directly addressed by the learning environment (Mayer, 2014a). Addressing can 
be separated into verbal addressing (for example, due to the use of the term “you”) and bodily 
addressing (for example, eye contact). According to Keller (2009), learners are more motivated 
when the learning contents are designed in a familiar way. Therefore, using a personalized style 
in multimedia learning environments is recommended (Stiller, & Jedlicka, 2010). Furthermore, 
a personalized design reduces the cognitive effort which must be used for encoding multimedia 
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messages (Moreno & Mayer, 2000). According to the embodiment principle, human gestures, 
eye contact, and facial expressions represent a social context and prime the activation of a 
social response (e.g., “What is the media figure trying to teach me?”; Mayer, 2014a). This 
causes the learner to put more effort into making sense of the presented material (i.e., engaging 
in organizing and integrating), which leads to enhanced learning outcomes (see Figure 12) 
(Mayer & DaPra, 2012).  
 
Figure 12. Embodiment Principle (Mayer & DaPra, 2012). 
 
However, the cognitive load perspective and the social agency perspective must not 
exclude each other; instead, both perspectives have to be considered. Including social entities 
means that learners need additional resources to process the visual or aural social information 
(Mayer, 2014b). At the same time, social cues prime social responses which lead to enhanced 
engagement, motivation, and resource activation (Mayer & DaPra, 2012). Social entities need 
to be integrated in such a way that the benefits at least outweigh the costs. Therefore, it is not 
surprising that there are studies on the negative effects of implementing social entities on 
learning (Wilson, et al., 2018), positive effects of social cues on learning (Davis, 2018; Wang 
& Antonenko, 2017; Wang et al., 2018, Experiment 1) and studies which could not detect 
effects of social cues on learning (persona, zero-effect; Miksatko, Kipp, & Kipp, 2010; Stull et 
al., 2018; van Wermeskerken & van Gog, 2017; Wang et al., 2018; Experiment 2). If and how 
social cues work in multimedia learning environments is an ongoing discussion to this day. In 
particular, studies regarding pedagogical agents and instructor presence in instructional videos 
postulate contrarian findings. The implementation of social entities promotes process variables 
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like motivation, satisfaction, and engagement (Baylor, 2009; Baylor, 2011, Heidig & 
Clarebout, 2011). Social presence leads to enhanced enjoyment of the learning environment 
(Wilson et al., 2018), but results regarding learning differ. The effect of personae on learning 
is moderated by various variables. The most significant social cue is the choice of the model 
(Hoogerheide, et al., 2016). Therefore, it is important how the entity is implemented. The 
appearance of the entity (e.g., Kim & Baylor, 2016), as well as its voice, gesture and other 
behaviors, are crucial for learning success (Wang, Li, Xie, & Liu 2017). Furthermore, 
characteristics of the recipient, learning disciplines, and learner or system pacing seem to be 
important for coping with the additional cognitive load the entity introduces (Wang, et al., 
2017).  
By manipulating the presentation, look, and behavior of social entities in instructional 
videos, this thesis summarizes three studies in order to contribute to the ongoing discussion 
about the circumstances in which social entities and social cues foster or hinder learning. As a 
result, the concept of PSI will be integrated into the research field of multimedia learning. The 
influence of various design features on different cognitive and affective parasocial mechanisms 
are investigated, and the influence of PSI on learning, cognitive load, and effort are also 
studied. Theoretical and practical implications provide insight into the benefits of parasocial 
learning and how personae can be used effectively in instructional videos.  
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Study Presentation 
The aforementioned investigations emphasize the importance of research regarding 
social entities in learning environments. Inconsistent results through very diverse studies show 
the need for empirical research regarding conditions and underlying mechanisms of parasocial 
learning. Studies are bundled within this synopsis in order to investigate specific design factors 
of social entities without manipulating the learning content itself. Cognitive, affective, and 
social variables were measured to provide detailed insight into multimedia learning with 
implemented social cues. To implement these research interests, educational videos were 
created specifically for the experimental context. This allowed for investigation into the effects 
of parasocial processes on learning without uncontrolled confusion and interference. All 
included papers (see Table 1) were published with multiple authors. The author of this thesis 
designed and developed the studies and created the learning material in the form of 
instructional videos. In addition, the author calculated all analyses and wrote the majority of 
the manuscripts. The coauthors helped edit the final papers and improved the language. 
Furthermore, the contributing authors provided discussion in order to improve the 
operationalization of variables and the management of experiments.  
The regulation for Doctoral Studies for the Faculty of Behavioral and Social Science 
provides that segments within the thesis which have already been published should be marked 
(§9). In order to distinguish between the published segments and the segments which were 
explicitly written for this synopsis, the published papers are presented in their original journal-
based layouts. Since the journal layouts and the formal guidelines for this synopsis differ 
significantly, this distinction should be sufficient to comply with the regulations. 
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Table 1. References for the publications in this thesis. 
Study №. Reference 
1 Beege, M., Schneider, S., Nebel, S., & Rey, G. D. (2017). Look into my eyes! Exploring the effect 
of addressing in educational videos. Learning and Instruction, 49, 113-120. 
https://doi.org/10.1016/j.learninstruc.2017.01.004 
2 Beege, M., Schneider, S., Nebel, S., Mittangk, J., & Rey, G. D. (2017). Ageism - Age coherence 
with learning material fosters learning. Computers in Human Behavior, 75, 510-519. 
https://doi.org/10.1016/j.chb.2017.05.042  
3 Beege, M., Schneider, S., Nebel, S., Häßler, A., & Rey, G. D. (2018). Mood-Affect Congruency. 
Exploring the relation between secondary school learners’ mood and the emotional charge of 
educational videos. Computers & Education. 123, 85-96. 
https://doi.org/10.1016/j.compedu.2018.05.001 
 
Look into my eyes! Exploring the effect of addressing in educational videos 
The first study investigated the influence of the visual presentation of a social entity in 
an instructional video. A single lecturer held an oral presentation about statistics and differed 
in terms of proximity and addressing. These variables were chosen because prior studies 
detected effects of the presentation of the personae in terms of parasocial processes (e.g., 
Hartmann & Goldhoorn, 2011). Proximity was operationalized by placing the camera 1.5 m or 
10 m from the lecturer. Addressing was operationalized by placing the camera exactly in front 
of the lecturer or by filming the lecturer from an angle of 40°. Both characteristics (proximity 
and addressing) influence parasocial processes (Hartmann et al., 2004b). Four cameras filmed 
the lecture simultaneously with one controlled audio track in order to ensure a clean 
manipulation. Students had to watch the lecture and rate their experienced parasocial 
interaction, and their learning scores were assessed and examined.  
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Ageism–Age coherence within learning material fosters learning 
The second study did not exclusively focus on the design of social entities. The internal 
consistency between the design of a pedagogical agent and the content of the learning material 
was investigated since prior studies pointed out that coherence (or congruence) within the 
learning material is beneficial for cognitive processes (e.g., Barenholtz, Lewkowicz, Davidson, 
& Mavica, 2014; Van Rompay, De Vries, & Van Venrooij, 2010). Therefore, an aural speech 
about allergies was prepared. The educational content was kept the same in all conditions; 
however, additional sentences were included in order to signify that the speech was relevant 
for older or younger individuals. The speech was taught by a pedagogical agent which was 
designed as an old or a young woman. All the other characteristics of the agent were kept the 
same. Cognitive as well as motivational variables and learning scores were assessed in order 
to acquire detailed insight into the effect of internal congruence on learning with instructional 
videos with social entities. 
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Mood-affect congruency. Exploring the relation between secondary school learners’ 
mood and the affective charge of educational videos 
The third study extended the focus of coherence by examining the coherence between 
the instructional video and the learner. Furthermore, an advance in the field of emotional design 
in instructional videos was made. Therefore, two instructional videos were prepared which 
included a speech about prominent attractions of the city Chemnitz. The information was kept 
the same in both videos, but the videos differed in their affective charge. One video had a 
positive charge as the female lecturer was smiling and used friendly intonation during the 
speech. The other video had a neutral charge as the lecturer used neutral facial expressions and 
had monotonous intonation. As second independent variable, the mood of the learner was 
manipulated before watching the instructional video. Standardized pretested pictures (IAPS; 
Bradley & Lang, 2007) were used to induce mood. Affective variables, as well as cognitive 
variables and learning scores, were examined. 
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Method 
In this section, a short summary of the participants, design, materials, and the measured 
variables is provided. An in-depth overview of the methods can be found in the included papers. 
Participants 
Instructional videos are especially useful when implemented into secondary and 
university education; therefore, students from the Chemnitz University of Technology and 
secondary students from a school in Thuringia participated in the included experiments (see 
Table 2). The experiments were conducted in the university computer laboratories consisting 
of multiple workstations separated by partition walls. This approach enabled control of the 
experimental environment and ensured students worked independently. The experiment in the 
secondary school was conducted in the school’s computer labs. The examiner for the study 
made sure that all students worked on their own. In order to ensure valid analyses without 
confounding variables, group differences regarding age, gender, and prior knowledge were 
checked. 
 
Table 2. Overview of the descriptive data for each experiment in the articles regarding their 
samples.  
Study 
№. 
N 
Age in 
Years 
(Mean) 
Age 
(SD) 
%-female 
Major disciplines/grades of the participants 
#1 #2 #3 
1 88 23.75 4.25 70.1 Bachelor Media 
Communications 
(47.7%) 
Media and 
Instructional 
Psychology  
(17.2%) 
General 
Psychology 
(10.3%) 
 
2 90 22.48 3.88 73.8 Bachelor Media 
Communications 
(66.7%) 
Media and 
Instructional 
Psychology  
(11.9%) 
Other fields of 
study  
(21.6%) 
 
3 165 16.49 0.96 58.0 Grade ten 
(47.3%) 
Grade eleven 
(29.7%) 
Grade twelve 
(21.2%) 
Note: N=Sample size of participants included in the data analysis.  
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Design 
The experimental designs of the individual studies were chosen to examine the main 
effects of and interactions between specific designs or behaviors of social entities. Therefore, 
all experiments have a multifactorial between-subject design (see Table 3).  
 
Table 3. Experimental designs and learning topics of the studies. 
 
Materials 
The instructional videos for all three studies were created especially for the 
experimental research. Two different approaches were used in order to create the learning 
material. First, instructional videos were filmed with professional video cameras (for example 
JVC GY-HM150E), and the raw versions were edited with Adobe Premiere Pro CS6 (2012) 
and Adobe After Effects Pro CS6 (2012) in order to create stimulus material which only 
differed regarding the desired manipulation. Second, pedagogical agents were created using 
the character creator from The Sims 4 (2013). This software was suitable for experimental 
purposes because social entities could be created that only differed in their specific 
characteristics, which rules out a possible confounding variable. The instructional videos lasted 
an average of eight minutes. This video length was chosen because current research shows 
instructional videos on complex topics including detailed information should not last longer 
than 15 minutes (e.g., Berg, Brand, Grant, Kirk, & Zimmermann, 2014; Victor, 2018). All 
videos included a single social entity delivering an oral presentation about the learning topics. 
Study 
№. 
Design Factors Factor levels 
Learning 
topic 
    1 Two-factorial, 
two levels (2×2) 
1. Addressing 
2. Obtrusiveness 
Frontal/Lateral 
Near/Far 
 
Statistics 
    2 Two-factorial, 
two levels (2×2) 
1. Age of the agent 
2. Primed age of the text 
Young/Old 
Young/Old 
 
Allergies 
    3 Two-factorial, 
two levels (2×2) 
1. Mood of the learner 
2. Affective charge of the video 
Positive/Neutral 
Positive/Neutral 
Chemnitz 
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The learning materials were divided into various subtopics in order to create a structured and 
realistic lecture. In the instructional videos of study one, only the lecturer was visible within 
the lecture hall in order to examine parasocial processes without additional visual distraction. 
In the videos of study two, an additional visual text was visible to summarize key information, 
provide a more realistic learning environment, and strengthen external validity. In contrast to 
the videos from study one and two, which were filmed and designed in a static classroom 
environment, the videos of study three were filmed at different locations in Chemnitz, since 
information about these locations was part of the lecture content. The materials for each study 
are summarized in Table 4. 
 
Table 4. Characteristics of the instructional videos of the three studies. 
Study 
№. 
Duration 
(mm:ss) 
Entity 
Additional learning 
relevant material 
Location 
1 09:44 Real person No Lecture hall 
2 06:20 Pedagogical agent Summarizing key sentences Virtual lecture hall 
3 07:35 Real person Content-related environment Chemnitz 
Note: Detailed descriptions of the instructional videos and the experimental manipulation within 
the videos can be found in the papers. 
 
Measures 
Since each study had a different research focus, the measures differed between the 
studies. Each experiment followed a specific research purpose; therefore, parasocial processes, 
emotional processes, cognitive load, mental effort, and learning scores were examined. Table 
5 summarizes the measures used in each experiment. In the studies published in 2017, 
Cronbach’s Alpha (α; Cronbach, 1951) was used as reliability measure. Because of the ongoing 
criticism of Cronbach’s α (for an overview: McNeish, 2017), the coefficient Revelle’s omega 
(ω; Revelle & Zinbarg, 2008; McDonald, 1999) was chosen in order to calculate reliability 
estimates for all measures of the study published in 2018. The interpretation of the level of 
reliability is identical to Cronbach´s α. In order to measure learning outcomes, retention and 
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transfer were chosen. Retention refers to remembering and reproducing learning content. 
Transfer is defined as understanding and using learned information to solve problems not 
explicitly presented in the learning content (Mayer, 2014a). 
 
Table 5. Measures of the experiments. 
Study 
№. 
Measure Reliability Reference 
1 Experienced Parasocial 
Interaction 
α=.95 Hartmann & Goldhoorn (2011) 
1 Prior Knowledge α=.64 Self-created 
1 Retention α=.55 Self-created 
1 Transfer α=.61 Self-created 
2 Cognitive Load α=.89 Eysink, de Jong, Berthold, Kolloffel, Opfermann, & Wouters 
(2009) 
2 Prior Interest α=.88 Rakoczy, Buff, & Lipowsky (2005) 
2 Interest α=.84 Schiefele (1990) 
2 Intrinsic Motivation α=.77 Rakoczy, Buff, & Lipowsky (2005) 
2 Prior Knowledge α=.61 Self-created 
2 Retention α=.36 Self-created 
2 Transfer α=.44 Self-created 
3 Emotion ω=.88 Bradley & Lang (1994) 
3 Mental Load ω=.86 Krell (2015) 
3 Mental Effort ω=.87 Krell (2015) 
3 Prior Knowledge  Self-created 
3 Retention ω=.64 Self-created 
3 Transfer ω=.75 Self-created 
Note: Detailed information about the measurements can be found in the papers. Prior knowledge in study 3 was 
measured with one open question; therefore, reliability was not conducted. ω of the emotional measure in study 3 
is the mean score of all subscales. 
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Results and Discussion 
 This section provides an overview and discusses the empirical findings of each study. 
Overall, the data were analyzed with multivariate analyses of variance and covariance 
(MANOVAs/MANCOVAs). In order to provide more detailed insight into processes during 
learning, mediation and path analyses were conducted. Test assumptions were examined and 
only reported if these assumptions were significantly violated. Furthermore, effect sizes for all 
differences were only reported if significance (p<.05) was reached. To avoid redundancy with 
the papers, only the core results which provide significant contributions to the discussion are 
summarized. In addition to the inference statistical analyses, graphical representations are 
provided.  
Look into my eyes! Exploring the effect of addressing in educational videos 
The most important finding of the first study is that addressing (and therefore, eye 
contact) is an important social cue (see Figure 13 and Figure 14).  
 
Figure 13. Influence of addressing on PSI in study 1 (M and SD). 
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Frontal addressing led to an enhanced PSI, F(1,87)=7.44, p=.008, ηp2=.09, and an 
enhanced retention performance, F(1,87)=13.17, p<.001, ηp2=.14. Addressing led to a high-
level PSI characterized by a strong appreciation for media figures and attention and evaluation 
processes. This first study postulated that the cognitive component of PSI could be crucial for 
understanding parasocial learning processes. The increased involvement with personae could 
foster learning because of a deeper processing of the content communicated by the media figure 
(Hartmann et al., 2004b). This resulted in medium to high effect sizes of addressing on PSI and 
retention (Cohen 1988). Furthermore, the results revealed more detailed insight into learning 
processes since a differentiated categorization of learning was used. Addressing had an 
influence on retention, but deeper learning processes like transfer performance were not 
enhanced. Obtrusiveness of the persona had no influence on PSI and learning scores. Even if 
descriptive advantages of a high proximity could be obtained, these differences did not reach 
significance (p=.16).  
 
Figure 14. Influence of addressing on learning scores in study 1 (M and SD). 
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Therefore, it is not important how far away a social entity is presented; however, direct 
addressing with eye contact is important for activating social categorization and interaction 
schemas. No interaction effects between the independent variables could be found. This study 
served as the first evidence that characteristics of personae associated with enhanced PSI can 
influence learning outcomes. 
Ageism–Age coherence within learning material fosters learning 
The second study focused on the interaction effect between the agent’s age and the 
primed age of the instructional text on the learner. As hypothesized, transfer performance was 
enhanced when the age of the agent and primed age of the text matched, as the conducted 
ANCOVA regarding the interaction of the between-subjects factors reached significance, 
F(1,83)=5.82, p=.02, ηp2=.07. Students receiving a young agent and a text with priming on a 
young age as well as an old agent and a text with priming on an old age outperformed students 
who received learning videos where the age of the agent and primed age of the text did not fit 
(see Figure 15).  
 
Figure 15. Influence of age of the agent and implied age of the text on transfer in study 2 (M 
and SD). 
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An interaction effect regarding retention performance could not be found (p=.21). 
Furthermore, effects regarding cognitive load and motivation did not reach significance (.96 ≥ 
p ≥ .21). This experiment expanded the findings of study 1 because the results revealed social 
entities should not only be considered independently; the manner of how the entity interacts 
with additional material or fits into the context of the learning environment is also important 
for learning. In this study, a stereotypical fit between the learning material and the social entity 
teaching the content might lead to a decrease in irrelevant cognitive activity. With respect to 
the congruence principle, a contextual fit within the learning material led to increased process 
fluency (Van Rompay et al., 2010). Since stereotyping is a mostly unconscious process, these 
effects might not be represented in the included cognitive load questionnaire. Cognitive 
processing of the learner is continuously supported by consistent information and therefore, 
especially transfer performance, which refers to understanding and the quality of learning, is 
fostered (Mayer, 2009). 
Mood-affect congruency. Exploring the relation between secondary school learners’ 
mood and the affective charge of educational videos 
A positive affective charge of the educational video led to enhanced retention 
performance, F(1, 161)=5.12, p=.03, ηp2=.03, and a lower mental load, F(1, 161)=5.08, p=.03, 
ηp2=.03, in contrast to the instructional video with a neutral charge (see Figure 16). Current 
research regarding the benefits of a positive emotional design (e.g., Park et al., 2015) can be 
transferred to audiovisual media. In line with CTML and ICALM, affective stimulation through 
a lecturer can have a positive effect on cognitive activation, resource allocation, and learning. 
This could be shown in the measurement of the mental load, which was significantly reduced 
in the videocondition with the positive affective charge. The effect of mood induction did not 
reach significance (p=.38).  
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Figure 16. Influence of affective charge and learner’s mood on retention in study 3 (M and 
SD). 
 
According to D´Mello and Graesser (2012), a positive emotional state can enhance the 
engagement of a video’s content. In contrast, an unemotional lecturer in an instructional video 
can lead a learner to confusion, frustration, or boredom. Once learners lost track of the 
instructional video, mental load during the test increased and retention performance decreased. 
In addition to the effects of affective charge in instructional videos on learning, interaction 
effects were also analyzed. Transfer performance showed a tendency for the hypothesized 
interaction, F(1, 161)=3.77, p=.05, ηp2=.02 (see Figure 17). Students in the conditions with a 
fit between the valence of the induction and the valence of the educational video outperformed 
students in the condition without matching valence. This result is in agreement with previous 
findings regarding the mood congruency effect (e.g., Mayer, Gayle, Meehan, & Haarman, 
1989). According to the authors, a positive mood might foster the processing of information 
with positive valence because a positive mood served as a central unit in the associative 
network which, in turn, fostered the processing of the subsequent information with positive 
affective charge. This study is especially interesting as a research focus on social entities in 
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instructional videos could be extended even further. A congruence between the social entity 
and the learner is crucial for activating deeper learning processes such as knowledge transfer. 
 
Figure 17. Influence of affective charge and learner’s mood on transfer in study 3 (M and SD). 
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Theoretical and Practical Implications 
 On the theoretical side, this thesis provides three main implications. First, these studies 
contribute to the ongoing discussing regarding social cues in multimedia learning 
environments. PSI can have broad influences on media recipients, and the current study 
suggests that parasocial processes can be effectively implemented in learning environments. 
Therefore, the design of the social entity should be considered when instructional videos are 
created. Even simple design factors such as addressing prime a social activation schema and 
foster deep cognitive processes like selecting, organizing, and integrating relevant information 
into a coherent mental model (Mayer, 2001). Social perception is a highly automatic process 
(Kanning, 1999); therefore, the benefits of social categorization should be considered and used 
explicitly. Overall, this thesis supports the social agency theory and the CASA paradigm and 
extends prior findings that social processes can vary in their expression through design changes 
in the personae. Enhanced social processing can be linked to enhanced retention performance 
which emphasizes that classical cognitive learning theories like CLT or CTML are not 
sufficient to explain complex dynamic learning environments with social entities. Expanded 
theories like the CASTLM may be more suitable to explain parasocial learning processes since 
the first study outlines that enhanced PSI cannot be seen as additional extraneous processing 
but as supportive processing which can activate and provide resources for schema construction. 
Second, results show the implementation of a social entity should not be considered without 
further boundary conditions. One of these boundary conditions is the stereotypical fit between 
the learning content and the implemented persona. According to social agency and CASA, 
computer-mediated communication primes processes of stereotyping and human-to-human 
communication. Since a lot of learning materials prime stereotypical expectations, the included 
social entity should match these expectations to foster learning. Computer-mediated 
stereotyping leads to cognitive change and influences learning processes. The congruence 
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principle is supported by the second experiment. Besides postulated effects regarding text-
picture congruence (Van Rompay et al., 2010), action-effect congruence (Horvath, Gray, 
Schilberg, Vidrin, & Pascual-Leone, 2015), or categorical congruence (Barenholtz et al., 2014), 
the results of this thesis expands the congruence principle in terms of stereotypical congruence. 
Third, a learning medium implementing social entities should not be considered isolated. In 
addition to the classical mood congruency effect, emotions not only enhance the availability of 
mood-congruent information during recall, but also enhance the processing and acquisition of 
mood-congruent information. The third study supports research regarding model-observer 
similarities (e.g., Zmyj, Aschersleben, Prinz, & Daum, 2012) in terms of affective variables. 
With respect to the CATLM and ICALM, affective factors mediate learning processes by 
influencing cognitive engagement, streamlining the provision of cognitive resources, and 
enhancing self-regulation. The fit between the current mood of the learner and the affective 
charge of the implemented social entity medium seems to be particularly crucial for self-
regulation, engagement, and deeper cognitive processing. Overall, the thesis delivers a broad 
theoretical impact which considers the presentation of the entity, the congruence between the 
entity and the learning material, and the congruencies between the entity and the learner. 
Strictly controlled experimental settings showed that it is not only significant if social entities 
are implemented in learning environments but also how personae are interwoven into the 
learning environment. Various design factors and interaction effects within the learning 
material and between the entity and the learner shows the complexity of the field and make it 
difficult to make generalize statements. 
Still, practical implications can be derived from this thesis. The main implication of the 
experiments is that even small changes in the design of social entities, which can be achieved 
with a small budget, can influence the learning success of an instructional video. Since all 
learning media have to be funded, it is important to keep in mind that simple and inexpensive 
69 
 
design factors can determine how learners interact with the learning environment. First, social 
cues regarding the entity should be used explicitly. Personae should maintain eye contact with 
the learner in order to trigger social activation schemas. Other social cues are possible, but 
more empirical validation is necessary (e.g., gestures; Beege et al., submitted). Second, the 
mimetic behavior and speech of the entity should deliver positive emotions. According to Chen 
and Sun (2012), videos are an excellent vehicle for transmitting information and emotions 
simultaneously, and this potential should be used definitively. Finally, the internal congruence 
of the learning material and consistency between the entity and the learner should be 
considered. The social entity should be tailored to the learning content, and the target of the 
learning material should be considered in the design of instructional videos. 
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Limitations and Future Directions 
 Research which addresses complex media such as instructional video games is limited 
by a few factors. Even if the included studies provide insight into how social entities should be 
implemented in learning environments, it is not clear if learning outcomes would be increased 
or decreased if social entities were absent from instructional videos. Control groups were not 
included because the implementation or omission of a social entity change many differentiated 
variables and possible effects could not be traced back to a specific design feature. For example, 
in study 1, all information was presented aurally by the instructor; without the instructor, only 
a static lecture hall would be visible. This would be unnatural and might lead to irrelevant 
thinking and distort the learner. A general recommendation of whether social entities should 
be implemented cannot be delivered. The reliabilities of prior knowledge or learning scales 
were low. This can be explained by considering the boundaries of the classical test theory. The 
self-created scales aimed to assess different subtopics, and the items differed in complexity and 
difficulty in order to generate a broad variance in responses. Therefore, classical reliability 
measures might be inadequate to evaluate these multidimensional learning scales. External 
validity of the three experiments has to be viewed with caution. A common problem within 
this research field is the overrepresentation of female participants and the strong focus on 
student samples; this also applies to study 1 and study 2 in this thesis. Until these results can 
be replicated with other samples such as different age groups, a generalization without 
restrictions is not possible. Finally, it must be noted that retention and transfer were influenced 
differently by the manipulation in the experiments, so no general implication for all learning 
processes can be delivered. Some manipulations such as perspective seemed to influence basic 
retention abilities, whereas coherency influenced deeper transfer abilities. An explanation 
might be provided by noting the incomparable nature of learning and performance (e.g., Kapur, 
2016; Soderstrom & Bjork, 2015). Perspective directs attention towards the persona and 
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focuses cognitive resources on relevant information which might lead to only a short-term 
effect on memory. Simple manipulations lead to increased retention performance, but deeper 
processes of schema acquisition were not triggered.  
Overall, there is a significant potential for future research in this area. Each of the 
included experiments had a different focus and were the initial motivation for different research 
projects. Current projects investigate the influence of different social cues. Since perspective 
had a positive impact on social variables and learning, additional cues like gestures (Beege et 
al., in prep.) and clothing (Beege et al., submitted) are being investigated. Future studies could 
differentiate between different kinds of gestures, investigate different kinds of perspectives 
(e.g., worm’s eye vs. bird’s eye), or investigate completely different cues (e.g., attractiveness; 
Beege et al., in preparation). Another current research project investigates the effects of the 
social entity’s voice. Different voices (neutral, affective, computer-generated, etc.) could have 
different influences on social, affective, and cognitive processes. Furthermore, social cues can 
generate inconsistent findings in terms of learning outcomes, so different moderator variables 
should be considered. For example, social cues might have different influences in learning 
environments with high or low elements of interactivity (c.f. Sweller, 2010). Other research 
questions whether social entities could improve learning in environments with a high 
extraneous load due to an unfavorable design or if the social entity would instead induce 
additional irrelevant processing. Finally, priming is the author’s current research focus. It is 
possible that the social entity does not necessarily have to be manipulated explicitly. Instead, 
narration may prime specific characteristics of personae and lead to cognitive change.  
The discussion of social entities and cues in learning environments is ongoing and far 
from finished, and this thesis provides meaningful insight into processes of parasocial learning 
and offers design recommendations for video designers. Nevertheless, a lot of scientific work 
is still necessary in order to gain a broader understanding of the research field. The ongoing 
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digitalization of university and school teaching, the increased popularity of video education 
worldwide, and a decrease in the cost and effort necessary to create semi-professional media 
increases the need for future research to optimize learning processes for instructional videos. 
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Deutschsprachige Zusammenfassung 
In der vorliegenden Synopse werden drei veröffentliche Publikationen gebündelt. Die 
Experimente tragen zur aktuellen wissenschaftliche Diskussion über die positiven oder 
negativen Auswirkungen sozialer Entitäten und sozialer Hinweisreize in digitalen Lernmedien 
bei. Zunächst werden die theoretischen Grundlagen zusammengefasst. Weiterhin werden die 
Methoden, die zentralen Ergebnisse und auch die Implikationen und Limitationen diskutiert. 
Die bisherige und vor allem aktuelle Literatur zu diesem Forschungsschwerpunkt hat 
inkonsistente Ergebnisse hervorgebracht (z.B., Dinçer & Doğanay, 2017; Mayer & DaPra, 
2012; Stull et al., 2018; Wang et al., 2018; Wilson, 2018). Klassische kognitive Lerntheorien 
wie die Cognitive Load Theory (CLT; Sweller, 1994; Kalyuga, & Singh, 2016) und die 
Cognitive Theory of Multimedia Learning (Mayer, 2014a) postulieren einen negativen Einfluss 
zusätzlich implementierter sozialer Entitäten auf Lernprozesse. Zusätzliches visuelles Material 
muss zwangsläufig zusätzlich zu dem eigentlichen Lernmaterial verarbeitet werden, wodurch 
eine kognitive Überlastung resultieren kann (Sweller et al., 2011). Soziale Entitäten wirken 
somit tendenziell ablenkend und sollten nicht implementiert werden. Andere Theorien, wie die 
Social Agency Theory (Mayer et al., 2003) oder die Cognitive-Affective-Social Theory of 
Learning with Media (CASTLM; Schneider et al., 2018b) postulieren im Gegensatz positive 
Einflüsse sozialer Entitäten und Hinweiszeichen auf Lernprozesse. Verfügbare kognitive 
Ressourcen werden nicht automatisch zur Schemakonstruktion genutzt (Huk & Ludwigs, 
2009). Stattdessen aktivieren erst affektive, motivationale und auch soziale Prozesse diese 
Ressourcen. Soziale Entitäten können somit lernförderlich implementiert werden, da durch 
Prozesse der sozialen Identifikation, parasozialen Kommunikation sowie der affektiven und 
motivationalen Stimulation, Lernprozesse positiv beeinflusst werden können. Trotz dieser 
inkonsistenten Befundlage sind soziale Entitäten in zahlreichen Lernmedien integriert. 
Sichtbare Dozierende befinden sich in vielen Massive Open Online Courses (MOOCs; z.B., 
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Hernandez et al., 2013). Zusätzlich zu Lehrvideos sind soziale Entitäten, wie beispielsweise 
pädagogische Agenten in interaktiven Lernmedien enthalten (Lin et al., 2013). Neben 
vollständigen Figuren, sind simplere soziale Hinweiszeichen, wie beispielsweise sichtbare 
Hände vor allem in Demonstrationsvideos integriert (Fiorella et al., 2017). Neben den 
empirischen Inkonsistenten besteht somit allerdings eine große praktische Relevanz. Mit 
experimentellen Untersuchungen muss der Forschungsschwerpunkt aufgegriffen und weiter 
ausdifferenziert werden. 
Die inkludierten quantitativ-experimentellen Studien werden in Tabelle 1 
zusammengefasst. Im Weiteren wird die Methodik der Untersuchungen kurz 
zusammengefasst. Hierzu werden Probanden, Designs der Studien, Materialen und 
Messverfahren der abhängigen Variablen skizziert. Wie auch bei den anschließenden 
Ergebnissen ist die Beschreibung stark komprimiert, um Redundanzen mit den enthaltenen 
Artikeln zu vermeiden. So werden in der Synopse jene relevanten Kernergebnisse präsentiert, 
welche später im Fokus der Diskussion stehen. Neben Lernergebnissen werden hierbei auch 
kognitive, soziale und affektive Variablen untersucht, um einen detaillierten Einblick in den 
Lernprozess zu erlangen. Daraus leiten sich die folgenden Implikationen, Limitation und 
zukünftigen Forschungsprozesse ab.  
Es konnte experimentell festgestellt werden, dass durch gezielte Veränderungen des 
Designs, der Präsentation oder des Verhaltens von sozialen Entitäten Lernprozesse gefördert 
werden können. Dies spiegelt sich nicht nur in den Lernergebnissen wieder, auch 
Prozessvariablen wie bestimmte Facetten der parasozialen Interaktion konnten gezielt 
beeinflusst werden. Somit konnten Grundannahmen und Implikationen der Social Agency 
Theory und CASTLM experimentell gestützt werden. Die Wirkmechanismen sozialer 
Hinweisreize in Instruktionsvideos konnten herausgearbeitet werden und somit wurde durch 
theoriegeleitete experimentelle Methodik ein essentieller Beitrag zur gegenwärtigen 
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Diskussion bezüglich sozialer Entitäten in multimedialen Lernumgebungen erbracht. Darüber 
hinaus können aus den Untersuchungen unmittelbare praktische Implikationen zur Gestaltung 
sozialer Entitäten abgeleitet werden. 
Die vorliegende Synopse zielte darauf ab zu untersuchen, wie soziale Entitäten 
möglichst effektiv in Lernumgebungen integriert werden können. Sie untersucht allerdings 
nicht ob eine grundlegende Integration sinnvoll ist, da keine Kontrollgruppen ohne Entitäten 
untersucht wurden. Diese bisherige Einschränkung ist eine Forschungsherausforderung 
gegenwärtiger und zukünftiger Projekte des Autors. Weiterhin sind die einbezogenen Studien 
der Synopse Grundlage weiterer Forschungsprojekte zu Effekten von Perspektive, Stimme und 
Verhaltensweisen von Personen und pädagogischen Agenten in Lehr-/Lernszenarios. 
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